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Nutrient Management (and a few 
other things): 
What I’ve learned in the past 30 years 
Carolyn DeMoranville 
UMass Amherst Cranberry Station 
With a little help from my friends 
!  Joan Davenport 
!  Teryl Roper 
!  John Hart 
!  Art Poole 
!  Bernadine Strik 
!  Kim Patten 
!  Nick Vorsa 
!  And many others 
Nutrition is only a piece of 
the puzzle 
Recurring Question: 
   “What fertilizer can I apply to make all the 
pinheads set fruit?” 
Answer: 
!  Fruit set is not fertilizer limited 
!  Large body of physiology research supports 
this conclusion – most from WI 
If some is good, more is not 
always better – usually it isn’t! 
Cranberry plants need nutrients 
!  C H O 
  Photosynthesis 
!  N P K 
  The big 3, most often applied 
!  Ca Mg S 
  Major nutrients, but not often needed in 
cranberry production 
!  Minors 
  B Cu Zn 
  Fe Cl Mn Mo 
Cranberries get mineral nutrients 
in several ways 
!  From soil 
   Cranberry soil very sandy - holds little 
   Organic matter - 1-2% only 
!  From recycling in the plant 
   Some stored in stems and roots 
!  From fertilizer 
The 4R’s of fertilizer use 
!  Right amount 
!  Right material (formulation) 
!  Right place (on target) 
!  Right time (plant can use it) 
Most cranberry fertilizer is planned around Nitrogen 
Right Amount 
!  Cranberry is adapted to sandy soil – little 
holding capacity – nutrient poor 
Plant composition shows lower N and K compared to most crops 
Need less P compared to N and K 
Notice that P is missing? 
Nutrients used by cranberries, pounds 
per acre per year – data from Early Black,  
200 bbl crop 
EB has smaller roots and stems than 
most cultivars 
Extension Rec. 
Crop  Nitrogen (lb) 
Cranberry  20-60 
Blueberry  45-65 
Apple  50-60 
Peach  80 
Corn  160-200 
Wheat  75-110 
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Right Amount 
Nitrogen and Cranberries 
!  Nitrogen is arguably the most important 
fertilizer element applied to cranberries. 
!  Research has focused on N rates, forms, and 
timing 
!  Cultivars appear to respond differently 
Ones with large fruit need more N 
N is correlated with yield 
!  Moderate rate of applied N is associated with 
greatest yield 
!  N applied this year, last year, and year before 
all play a role in this year's yield 
!  %N tissue test standard  
 0.9 - 1.1% in mid-August (up to 1.3% for 
   hybrids) 
J. Smith - N tracer study 
!  Only 1/3 of N in new tissue and fruit came 
from applications made in the current season 
!  Tracer was stored in old stems in second year 
- then recycled to new growth 

Disadvantage to too much N 
Davenport, Stevens in BC 
Low vs. high N rates [MA] 
   Low rate = 25-30 lb/a 
High rate = 50-60 lb/a 
N rate       year 2 bbl/A       year 3 bbl/A 
  low       183       164 
  high       143       127 
   sig.        ***        *** 
Optimal N rate (lbs/a) 
!  Davenport - all   20 
!  Davenport - S in WI   40 
!  Hart et al. - Cr in OR  40 (60) 
!  Hart et al. - S in OR   60 
!  DeMoranville - EB in MA  30 
!  Davenport/DeMoranville  
                          - S in MA  20-60 
N rate decision tree 
!  Use less N if: 
  No or low crop 
  Native varieties 
  Deep peat 
  >3% organic 
  You sanded 
  You pruned 
  Tissue N >1.1% 
  Uprights long/runners 
  Frost damage 
  Insect/disease damage 
!  Use more N if: 
  Bog renovated or new 
  Ben Lear or Stevens 
  Mineral soil 
  <1% organic 
  You mowed 
  Crop was heavy 
  Tissue N <0.75% 
  Uprights stunted/thin 
  Heavy bloom 
  General yellowing 
Once the N rate is chosen, P and 
K are delivered with N 
!  Most use fertilizers that have  
N, P, and K (3 numbers on the bag) 
!  Ratios vary by product 
!  Choose a product ratio to give the required P 
and K 
Phosphorus 
!  Acidic Soils 
!  High Iron, Aluminum 
!  Free phosphate quickly tied up 
!  Soil test P high 
!  Tissue test P low to sufficient 
!  Growers apply P to increase tissue P 
  P Yield limiting? 
Phosphorus rates [MA] 
* 
Phosphorus rate trials 
!  WI and MA 
!  Upland (sand) or Wetland (peat) 
!  ‘Stevens’ 
!  Plots: 3 x 5 m 
!  Rates:  0 to 30 lb/a 
!  Products: TSP or slow release (Polyon) 
!  Timing: RN, Bloom, FS 
Bray Soil test P--MA 
Tissue P Sand-WI 
Tissue P Peat--WI 
Yield Sand Beds--WI 
Yield Peat Beds--WI 
Yield Sand Beds--MA 
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P Conclusions 
!  Bray Soil test inadequate 
!  Tissue P varied by year & rate 
!  Control deficient only after 7 years 
!  Yield unrelated to P rate 
!  Current recommendations are sufficient 
  22 kg/ha P 
Why is this important? 
Harvest flood 
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Harvest discharge 
Winter discharge 
             Change lb/acre released) 
Harvest Winter 
Year 1 2.60 1.58 
Year 7 0.43 --- 
Year 8 0.61 0.18 
Year 9 0.46 0.17 
 Applied P 
Pre-2003 = 20 lb/acre 
Avg. starting 2003 = 10 lb/acre 
Site 1 
Potential impact 
!  Site 1 
!  Bog is ~60 ha 
!  In 2003, the 2 floods (winter/harvest) contained 
258 lb P 
!  8 years later, the floods contained 37 lb P 
!  85% reduction 
Potassium 
!  Little recent research 
!  Eaton:  K application,  Tissue K 
!  Grower Data:  K application,  Yields 
  Davenport and Roper both found this 
Potassium ostensibly: 
!  Increases fruit size 
!  Increases fruit color 
!  Increases keeping quality 
!  Improves cold hardiness 
Yield vs. K rate [MA] 
Study of K forms with no K as control 
[MA] 
   In 2 out of 3 years "no K" rows had 
significantly lower yield than that in rows 
receiving K 
   K   1996 bbl/A         1998 bbl/A 
  yes       158       154 
  no       129       114 
   sig.        *         * 
Treatments  [WI] 
!  Control 
!  50 lbs Sulfate 
!  100 lbs Sulfate 
!  200 lbs Sulfate 
!  200 lbs Chloride 
!  200 lbs Sulfate 
  Applied at 2 week 
intervals 
!  400 lbs Sulfate 
!  400 lbs Chloride 
!  800 lbs Sulfate 
  400 + 2 large late 
applications 
!  Split applications 
!  20 lbs/a N 
!  45 lbs/a P2O5 
Yield—Peat Bed 
Yield—Sand Bed 
Tissue K—Peat Bed 
Tissue K—Sand Bed 
Conclusions 
!  Tissue K increases with increasing K 
application 
!  Yield unaffected 
!  Count, fruit size and color also unaffected 
!  At rates < 400 lbs/a/yr both Chloride and 
Sulfate forms of K fertilizer appear suitable 
K Column Study 
!  Do large K applications exchange other 
cations off the soil, reducing their availability? 
!  Packed columns with sand 
!  Cored striped soil 
!  15 cores per site 
!  Added K, Mg, Ca 
!  Leached with water or K solution 
Column Results 
!  Leachate was dominated by K 
!  Did not exchange Ca and Mg 
!  Large K doses did not remove Ca and Mg 
Conclusions 
!  K did not exchange other cations 
!  K leached readily through both sand and 
layered soils 
!  Large K applications do increase electrical 
conductivity (salt effect) 
  May cause damage 
So what’s the best N P K ratio? 
!  Need about the same amount K as N 
  First and last numbers should be similar 
!  How much P? 
  Research says 20 lb/acre or less 
  Most are using 40 lb/N so middle number 
should be no larger than first (since P is about 
half of P2O5 – the middle number) 
  I like 18-8-18 but many MA growers use triple 
whatever 
Ways to evaluate nutrient 
status as basis for fertilizer use 
!  Growth (June) and leaf area 
!  Cultivar requirements (Stevens more) 
!  Appearance (green hue) 
!  Tissue testing  
!  Soil testing 

Testing is good but you need to 
know what the results mean 
!  Soil tests don’t say a whole lot in cranberry 
  Monitor pH (ideal 4-5) – look at change over 
time 
  Look at organic matter – if >3% then it can be 
a source of spring N and can hold cations 
!  Tissue tests are more informative 
But even tissue tests can be tricky 
!  Timing 
  Too early, levels are in flux 
  Too late, the new growth is getting woody – N 
will appear low 
!  Confounding factors 
  Overgrowth can dilute N 
  Observe the plant!! 
!  Report card approach for planning 
Nitrogen Form – Ammonium 
Right Form 
!  Several studies show best growth and N 
uptake with ammonium (compared to nitrate) 
!  Ammonium taken up 10x faster than nitrate 
!  Little conversion of ammonium to nitrate at 
low pH + ammonium leaches less 
!  We learned that cranberries can use nitrate! 
Observed in WI 
!  Vine overgrowth near sprinkler heads and 
joints 
!  Water high in nitrates 
!  But the Dogma:  Cranberries  
only utilize NH4 
2006 Extractable Soil Nitrogen Pools 
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NO3- uptake increased by R. ericae 
Ericoid Mycorhhizae 
!  Ubiquitous in cranberry plantings 
!  ~40% of roots are colonized 
!  Colonized roots show NO3 uptake increased 
eightfold 
!  May also mitigate uptake of large N 
  DON, amino acids, proteins, and tannin bound 
proteins 
How is fertilizer applied? 
Right Place 
!  Stay on target! 
!  Liquids through irrigation system or booms 
  Foliar feeds (low rates) 
  Liquid fertilizers taken up by the roots 
  Fish fertilizer 
!  Value to liquids? 
  Supplements primarily unless perfect 
uniformity 
Solid fertilizer types 
!  Granular (standard, readily available) 
  Ammonium sulfate (labeled) was taken up 
within a day and for about 2 weeks in PNW 
  Urea – like ammonium (can be dissolved and 
used as liquid) 
!  CRF 
  Sulfur coats – issues with brakage 
  Polymer coats better 
  IF you can use less and apply only once, cost 
savings 
  Chemical slow release – IBDU, MU 
Fertilizer availability 
!  Soil applied 
Similar to soil native elements 
Must dissolve in soil water prior to uptake 
!  Foliar applied 
Limited by cuticle thickness 
      mobility to target organ 
      concentration of spray 
      wet period/washoff 
Advantages when root uptake limited 
Fertilizer Timing: 
Periods of high demand - nutrients 
must be available 
!  New vegetative growth expansion 
!  Fruit filling 
!  Bud initiation 
!  Root turnover (after initial growth and late 
Aug.) 
June-  
Aug. 
Right 
Time 
Other fertilizer elements 
!  Kmag or SulPoMag 
  Good if K low, can help rehydrate plants, more 
than 100 lb/acre probably not needed 
!  Gypsum 
  I’m not a believer unless there is a salt 
problem 
  Potential to remove P from flood water 
!  B and other micros 
  Generally not an issue  
  Base on tissue test if you use them at all 
Special cases 
!  Fresh fruit 
  Go easy on the N – high N degrades quality 
and makes harvest difficult 
!  Tipworm 
  Lush growth (hi N) may encourage them but 
you need N to recover with new growth 
Organic production 
!  General 
  Most organic fertilizers act as slow release and 
depend on soil temperature 
  Probably the N rate can be lower using these 
!  I have not had luck with humates 
!  Increase organic matter - mineralization 
!  Keep pH low 
!  Keep soil well drained 
Other topics 
!  Late Water 
  Refer to the factsheet handout 
  More info in the Cranberry Chart Book 
!  Frost 
  Frost factsheet 
  New Cultivars seem similar to Ben Lear 
  New guide coming 
Early Spring – Late water 
!  May be a good tool if cropping or planning to 
eliminate crop with a short summer flood. 
!  All about your cost to do the practice!! 
!  Cropping – eliminate frost runs, some 
pesticide applications 
!  Not cropping – synchronize bloom for 
flooding-out 
Late Water - Pros 
!  Suppresses fruit rot 
  No fungicide needed that year 
  Reduced rates or no fungicide in following 
year 
!  Suppresses cranberry fruitworm (CFW) 
  Many sites needed no sprays 
!  Suppresses cutworms 
  But watch for re-invasion after 
Late Water - Pros 
!  Suppresses Southern Red Mite 
  Controlled in LW year and most of next 
!  Suppresses dewberry 
  Prevents spread 
!  Need less fertilizer 
  30% less N 
!  Maybe less frost protection for the season 
Late Water - Cons 
!  Loss of frost tolerance 
  After 2 weeks some; after 3 weeks all 
!  Temperature of the flood 
  Warm kills pests but can affect cranberry 
  Algae growth 
!  Early release less effective 
  4 weeks killed 98% CFW 
  2.5-3 weeks killed only 40-50% CFW 
!  COST? 
Frost cycling 
Peter Jeranyama 
Input Conventional Cycling 
Average Water Use 
(Gallons/Acre/night) 
30,000 18,500 
Average Fuel Use 
(Gallons/Acre/night)  
53 21 
Cost of Fuel ($/Acre/
night) 
$164 $80 
Methods 
!  Turn on 2 degrees above tolerance 
!  Turn off 3 additional degrees above or 31.5F 
on really cold nights 
!  Some raise second and subsequent restart 
temps 
!  Tolerance photos and information 
  http://www.umass.edu/cranberry/cropinfo/
frost_tol_hist.html 
Bud damage on April 15 
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Frost Protection Method and Cultivar 
Effect on Fruit Yield in 2013 
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Irrigation research 
Lampinen and DeMoranville 
!  When beds are too wet yield is less 
!  Part of the reason is poor fruit set and 
retention 
Data bears out the observation that most beds are too wet 
1999 was the driest year of the three 
Failure to retain 
even one fruit 
accounted for 
decreased yield 
in standard  
(wetter) 
irrigation plots 
Yellow vine 
!  Soil moisture is key 
!  Too wet or 
too dry 
!  Poor rooting 
!  Produced greenhouse 
symptoms 
if water table was too 
high or too low 
Water Retention Curve in the top 6 inches 
Peter Jeranyama’s research 
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Irrigation with sensors - MA 
!  Field capacity  
  10-15% volumetric water content (VWC) 
  4-5 kPa on a tensiometer 
!  Saturation 
  35-40% VWC 
  0 kPa 
!  Recommend 
  Start 10% VWC or 4.5 kPa tensiometer 
  Stop 25% VWC or 2 kPa 
Web links 
!  UMass Chart Book 
  http://scholarworks.umass.edu/cranchart/ 
!  Nutrient Management BMP 
  http://www.umass.edu/cranberry/pubs/
bmps.html 
  (choose Nutrient Management) 
!  Factsheets and bulletins 
   http://scholarworks.umass.edu/cranberry_factsheets/ 
!  Cranberry Production Guide summary 
  http://scholarworks.umass.edu/cranberry_prod_guide/  
  Full version for purchase 
Questions? 
